This research aims to discover total extract level from leaf and propagule of mangrove Rhizophora mucronata, Baume relationship and extract level from leaf and propagule of mangrove, the result of color extract for fabric cotton, phytochemical screening of active compounds contained in mangroves and dye application by fractionation method using column chromatography. The methods employed in this study by means of Baume scale, gravimetric analysis of extract contents, phytochemical screening, and column gravity chromatography separated color of the pigment. The results showed that the higher the level of extract, the greater the mass of the species and the higher the level of extract, the color will be darker. During the soxhlet extraction process, water contents of the material were at 60% for fresh leaves, 18% for dehydrated leaves, 16% for mangrove fruit propagule, and 14% for mangrove branch propagule. Average dye contents were measured at 5% for fresh leaves, 22% for dehydrated leaves, 17% for mangrove fruit propagule, and 21% for mangrove branch propagule. The colors resulted from treatment of the samples using limestone, alum and lotus solutions from each mangrove leaf and propagule sample were different from white to dark brown. The optimal concentration of dye found in this study were 0.0071 g/mL for fresh leaves, 0.0080 g/mL for dehydrated leaves, 0.0255 g/mL for fruit propagule, and 0.0275 g/mL for branch propagule. Phytochemical test results also show that the pigment associated to the blackish-green hue was tannin, and that which was associated with red was flavonoid and quinone. The result of column chromatography showed that on leaf waste and skin is found in blackish green color and on the skin can be found in red.
INTRODUCTION
The effort of turning an ecological, socio-cultural and socioeconomical function of erosion zones into mangrove conservation areas is a promising coastal area rehabilitation project. One such rehabilitations often taking prominence as the main option is mangrove planting. Mangunhardjo village, Mangunhardjo sub-district, Mangkang area of Tugu District, Semarang city was a brackish water pond zone, which is suffering from the impact of climate change. Today, the area is often flooded by Beringin river and sea water overflow, locally known as "rob", significantly lowering the productivity of brackish water pond there. The contemporary living of the local community has shifted from brackish water aquafarm to land restoration into mangrove conservation area. The local coastal community regularly plants new seedlings, maintain, and trim mangrove trees. However, the conservation activity also produces waste in the form of mangrove leaves, branches, and propagules. The common methods in handling these wastes currently employed by the community are landfill and incineration. However, a new research has enabled the community to turn mangrove waste into natural dye for batik fabric (Pringgenies et al., 2013) .
Batik has grown into prominence both in the local and international markets. The increasing market demands make batik producers turn into synthetic dye due to its good color retention and low cost of production. However, as the awareness for sustainable development and the use of environmentally friendly products increase, informed consumers gradually shift their interest in batik products with natural dye. It has been known that synthetic fabric dye can trigger topical cancer and its waste is damaging to the environment, being mutagenic and not easily degradable in nature (Agustina et al., 2011) . Orange II is an example of a synthetic dye that is not easily degradable. The waste from textile industries which use synthetic dye in their production process has been known to contain heavy metals such as chromium, zinc, copper, etc (Indrianingsih, 2013) . Not only these dangers will impact the environment, they will also impose upon the quality of health of the community of its users and those living near the production sites. The use of mangrove waste as a material for natural dye will alleviate the health hazard to the community as well as increase the income of coastal communities whose lives depend on mangrove zones.
Color pigments in the parts of R. mucronata (mangrove) tree can be used as materials for natural dye, yet little information is available on the variation of resulting colors and color retention. The application of this natural dye in batik production is not yet widespread as well. The use of R. mucronata as a material for batik natural dye has the potential to become an asset when properly applied in the industry, and it may contribute to the economic improvement for the community whose livelihood is tied to mangrove and batik industry.
RESEARCH ARTICLE
On the other hand, the durability of color fastness in the fabric cotton is the thing that really determines the quality of a product. Many natural materials can produce natural dyes, but once applied to an existing fabric cotton, the color becomes reduced or faded. The problem must be overcome. Furthermore, the natural dyes with optimum dye concentration need to be investigated by doing the fixation. Fixation is the process of dyeing fabric so that the dyestuff absorbed in the fabric fibers produced not easily fade. Fixation is done by adding materials containing metal complexes, such as limestone, alum, and lotus (Pringgenies et al., 2013) .
Based on these considerations, this study aims to discover the total extract level from leaf and propagule of mangrove R. mucronata, Baume relationship and extract level from leaf and propagule of mangrove, the result of color extract for fabric cotton, the relationship between Baume and extract contents of mangrove leaves and propagules, the resulting colors on the fabric, phytochemical screening of active compounds contents of mangrove and the result of natural dye application using fractionation method and application of coloring from the result of color separation by chromatography column method.
EXPERIMENTAL
The samples in this study consist of dry and fresh leaves, globular propagules and torpedo-shaped propagules from R. mucronata. Sample preparation, soxhlet extraction, alcohol solvent separation from mangrove solution, total content of mangrove extract measurement, extract concentration, sample extract measurements, extract density measurements using pycnometer and Baume scale, extract content measurements using gravimetric method (Bogoriani, N. W., 2010; Harbone, 1987) .
Fabric immersion and testing
Cut, mordant-fixated fabric was immersed in each prepared extract sample. The tested extracts were dry leaf-based (5 concentrations), fresh leaf-based (5 concentrations), globular propagule-based (3 concentrations) and torpedo-shaped propagulebased (3 concentrations). Each fabric was immersed for 10 minutes, after which it was air-dried. This process was repeated twice.
Fixation process
Each immersed fabric was cut into two equally-sized parts. This process was carried out by immersing the fabric in a limestone solution (Ca(OH) 2 ), alum solution, and lotus solution for 30 minutes and then air-dried. The results were then compared.
Phytochemical screening
Ethanol extract of mangrove leaves and barks were put into phytochemical screening to determine their secondary metabolites contents. According to Harbone (1984) , metabolite compounds commonly found in plants are saponin, tannin, flavonoids, quinones, alkaloids, steroids, and terpenoids. Saponin screening was performed by shaking 10 ml of filtrate in a reaction tube for 5 seconds. Observation of visual changes was performed afterward. The formation of bubbles after the addition of dilute HCl confirms the positive reaction for saponin content. Tannin screening was performed by adding 5 drops of FeCl 3 1% to 0.5 grams of extract. The occurrence of dark blue or greenish black coloration confirmed the tannin content in the extract. Quinone screening was performed by introducing 5 drops of NaOH solution in 10 ml filtrate. Red coloration showed the existence of quinone in the extract. Flavonoid screening employed 1 pulverized Mg and 190 ml concentrated HCl in 1 ml extract. Red coloration showed a positive result for flavonoid content. Alkaloid screening was performed by mixing 1 ml of ethanol extract and 10 drops of H 2 SO 4, of which the acid layer was then processed in another reaction tube. The sulfuric acid layer was introduced into drip plate and reacted with Dragendrof catalyst. Reddish orange coloration indicated the alkaloid content. Terpenoid and steroid screening was carried out by adding 3 drops of acetic anhydride and a drop of H 2 SO 4 into 1 ml extract. The occurrence of red coloration indicated terpenoid content, whereas blue coloration showed steroid content.
Fractionation of mangrove waste-based dye
To obtain distinct colors from the mangrove-based natural dye, the color separation was accomplished by means of column chromatography.
RESULTS AND DISCUSSION
This research studies the use of mangrove, namely its leaves and propagules, as basic materials for natural dye. Two treatments were employed for the leaves, namely dry and fresh, whereas the propagules were categorized based on their shape. These materials were cut into size.
Fresh leaves test results
Soxhlet extraction was performed to determine the total pigment content in a material. Prior to Soxhlet extraction, the water content of the materials was determined. The water content was determined by calculating the difference in material mass between measured at predrying and at the post-drying process and it is indicated in percent. The total mass of material dye content was determined by gravimetric measurement of extract content times the remaining extract volume, after which the total mass of dye was compared with initial material mass. For total mass measurements, 2 ml was taken from each sample to determine its total mean mass. Water content in fresh mangrove leaves sample was measured at 60% (g of water/g of fresh leaves) whereas total dye content was determined at 4% (g of extract/g of fresh leaves) and 6% (g of extract/g of fresh leaves), making the mean dye content of 5% (g of extract/g of fresh leaves).
Concentration was made by using 5 of the samples for each material. Samples were tested using pycnometer, gravimetry and Baume scale. Samples of fresh leaves extract were collected at 12.5 cm, 9 cm, 4.7 cm, 3 cm, and 500 ml of pan level. Samples were simmered down and were measured for density and extract content using pycnometer and Baume scale. Test results were recorded into figures between pycnometer vs extract content and Baume scale vs extract content.
Based on the data in Fig. 1 , the level of extract content in fresh leaves is proportionate to the density. This is in accordance with the theory which states that content and density are indicators of the total content of a material. The difference here lies in the content levels/concentration shows the content of a substance in the liquid. On the other hand, density shows the mass of material per volume unit. The relation between density and pycnometer vs extract content of fresh mangrove leaves can be approached by the equation y = 0.561x + 0.984. 
Pycnometer vs Extract Level
Data from Baume hydrometer measurements showed deviation where sample 1 showed 0.5 and sample 2 showed 0.2. Therefore, Baume hydrometer is not recommended for fresh leaves extract content measurement.
The results of the measurements showed that the content of extract and the measured density in mangrove leaves and propagules are proportionate to each other. This finding was different from the previous study on the measurement of Dracaena extract with ethanol solvent. The study found that length of extraction time is proportionate to the percentage of extracted chlorophyll, with a marked decrease after 3 hours (Yuniwati et al, 2012) . On the other hand, extraction time did not have significant relationship with the amount of resulting amount of extracted pigment. However, mangrove waste immersion at longer times was observed to result in thicker and darker colors. Samples tested with pycnometer, Baume and gravimetry were applied on mordant fabric for coloration observation. Each fabric was immersed for 10 minutes and then was dried. After that, the fabrics were fixated using 3 fixation agents made from lime, alum and lotus. This fixation process was intended to enhance color retention on the fabrics. Each fixation was observed to produce distinct coloration. From the brightness of the resulting colors, alum fixation resulted in the brightest colors compared to results from lime and lotus fixation. The result from lime fixation was observed to produce lighter color than the result from lotus fixation. The colors resulted from lime fixation were milky white and beige-brown. Alum fixation resulted in milky white and light beige coloration. Lotus fixation produced beige and yellowish-gray colors. The best hue and color retention was displayed by results of lotus fixation. This result is consistent with the result of a previous study by Pringgenies et al. (2017) , color retention test of batik fixated by alum, lime and lotus fixation agents by washdry, wash dry iron, and air-dry treatments showed that lotus fixated batik showed the best color retention of the three.
To determine the optimal concentration, dyeing results on all fabrics were compared. Fresh mangrove leaves sample 3 was selected with Baume aurometer of 1, Baume hydrometer of 0.8, Baume salinity of 1 and the extract content of 0.0071 g/ml.
Tannic acid, commonly found in mangrove leaves and propagules, is a natural pigment of a brown hue and can be used as a material for natural dye. Tannic acid has a maximum wavelength of 743 nm. Concentrated samples were screened using Spectro Vis-Plus for absorbance rate and maximum wavelength. The results of absorbance rate measurements were put into the equation y = 9.1714x + 0.0233 with r = 0.999. This equation serves to describe the standard curve for tannic acid compounds. Screening results for fresh mangrove leaves can be seen in Table 1 .
Dried mangrove leaves test results
The dried mangrove leaves showed water content of 18.4257 % (g water/g dried leaves). Total of dye content obtained for dried mangrove leaves varied between 18% (g extract/g dried leaves) and 26% (g extract/g dried leaves) making the mean total for dye content of dried leaves calculated at 22% (g extract/g dried leaves). Samples of the dried leaves extract were collected at 11.4 cm, 8.1 cm, 4.7 cm, 3 cm, and 500 ml of pan level. Samples were left to simmer, after which all were measured for density and extract content using pycnometer and Baume scale. Test results were recorded into figures between pycnometer vs extract content and Baume scale vs extract content. Based on the data described in Fig. 3 , higher dried leaves extract meant higher density as well. This finding is consistent with the theory since extract content and density are supposed to be indicators of the amount of content in a material. Density and pycnometer vs extract content in dried mangrove leaves can be related with equation approach, with y = 0.426x + 0.984. Fig. 4 indicated that the extract content and density of dried mangrove leaves samples were proportionate. Baume aurometer measurements for dried leaves extract was approached with the equation y = 65.52x + 0.408, whereas Baume hydrometer was approached by y = 74.97x -0.043. Baume salinity was approached by the equation y = 70.35x + 0.174. Occurring coloration by lime fixation was pastel pink to brown-pink hue. Fixation by alum resulted in beige to light beige coloration and fixation by lotus produced moss gray to dark brown coloration. Dried leaves sample selected was sample no 2 with Baume aurometer of 1.2, Baume hydrometer of 0.8, Baume salinity of 1 and the extract content of 0.0080 g/ml. The values of the tannic acid content for the dry mangrove leaf samples are shown in Table 2 . 
Data from

Pycnometer vs Extract Level
Globular mangrove propagule test results
The water content of the materials was measured at 16% (g water/g globular propagule). Total pigment content in sample 1 was measured at 18% (g extract/g globular propagule) and in sample 2 was measured at 17% (g extract/g globular propagule). Total mean content obtained for globular propagule was 17% (g extract/g globular propagule).
Extract samples of globular propagules were collected from the pan at 8.8 cm, 7.1 cm, 4.6 cm and 500 ml levels. Samples were simmered down after which their density and contents were measured using pycnometer and Baume scale. Fig. 5 showed that the relation between extract content and density of globular mangrove propagule materials was proportionate. The relation between density and pycnometer vs extract content can be approached by the equation y = 0.539x + 0.982. Based on the data shown in Fig. 6 , it was concluded that there was a proportionate relation between extract content and density of globular mangrove propagule. For globular mangrove propagule, the equations for measurements of Baume aurometer can be approached by y = 69.44x + 0.418, Baume hydrometer can be approached by y = 70.28x + 0.297, and Baume salinity can be approached by y = 75.46x + 0.296. Fabric immersion using alum, lime and lotus based fixation resulted in the light to dark brown, beige to light brown, and moss gray to dark gray colorations, respectively. Sample 1 of globular mangrove propagule was selected with 2.5 of Baume aurometer, hydrometer, and salinity at 0.0255 g/ml of extract content. The values of the tanni acid content for globular mangrove propagule samples are shown in Table 3 . 
Torpedo-shaped mangrove propagule test results
The water content measurement of torpedo-shaped mangrove propagule was at 14% (g water/g torp-shaped propagule). Total extract content for sample 1 and 2 were measured at 21% (g extract/g torp-shaped propagule) and 22% (g extract/g torp-shaped propagule), respectively, making the total mean of extract content at 21% (g extract/g torp-shaped propagule). The extract samples were collected at pan levels of 8.8 cm, 7.1 cm, 4.6 cm, and 500 ml. The samples were simmered down prior to density and content measurements by pycnometer and Baume scale. Results of the measurements can be seen in the Fig. 7 . Fig. 7 Pycnometer vs extract content of torpedo-shaped mangrove propagule.
The data described in Fig. 7 indicated that there was a proportionate relationship between extract content and density of the torpedo-shaped mangrove propagule material. The relation between density and pycnometer vs extract content of torpedo-shaped propagule in this study can be approached by y = 0.179x + 0.985 equation. As seen in Fig. 8 , the relationship between extract contents of torpedo-shaped mangrove propagule and its density was found to be proportionate. Measurements of torpedo-shaped mangrove can be
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approached by the equation y = 27.69x + 0.467 for Baume aurometer, by the equation y = 27.33x + 0.663 for Baume hydrometer, and by the equation y = 29.3x + 0.406 for Baume salinity. The coloration of fabrics resulted from lime fixation was light to dark brown. Alum and lotus fixation produced beige to light brown and moss gray to dark gray, respectively. The values of the tannic acid content of torpedo-shaped mangrove propagule is shown in Table 4 . The optimal concentration was selected based on the best color retention produced on fabric and the existence of solids. The optimal concentrations for fresh leaves, dried leaves, globular propagule and torpedo-shaped propagule were determined at 0.0071 g/ml, 0.0080 g/ml, 0.0255 g/ml, and 0.0275 g/ml, respectively. The optimal concentration for mangrove propagule of both varieties was also found at 0.0275 g/ml. The optimal concentration for mangrove propagule was found to be at almost similar levels compared to that found for Dracaena. By using 5 Dracaena leaves, the optimal extraction time was obtained at 3 hours of extraction at 60 °C of temperature, with 600 rpm speed and 200 ml of ethanol solvent. These conditions yielded 1.29 % of extracted chlorophyll (Yuniwati, et al. 2012) . In another study, mangosteen peel extraction with ethanol was found to be impacted by acidity, storage conditions and time, as well as heating temperature and time. Yusuf et al (2017) , in their study of optimal conditions on extractions and wool fabric immersion, discovered that the most optimal conditions were found at pH 2, time at 45 minutes, the temperature at 90 °C and at pH 4, time at 90 minutes and temperature at 90 °C. In this study, the best dye quality made from mangrove waste was found at 70 °C of temperature.
Phytochemical screening is performed to determine secondary metabolites in plants, which can be useful in identifying the main class of its bioactive compounds. Secondary metabolites in mangrove leaves and barks were discovered using this method, of which results are displayed in Table 5 .
The screening detected significant result on tannin class, whereas screening of mangrove bark also resulted in the positive identification of quinone. Saponin, steroid, terpenoid, alkaloid, and flavonoid was not detected in both leaves and barks samples. Tannin screening on leaves and barks samples gave a strongly positive result, signified by greenish-black coloration after the 5 drops of FeCl 3 1% was added. Quinone screening of mangrove barks samples showed positive results from the occurrence of red coloration after 5 drops of NaOH solution were mixed. Flavonoid screening of both samples showed positive results after the occurrence of red coloration by introductions of 1 gram of Manganese powder and 5 drops of concentrated HCl. However, this coloration was not found in the flavonoid screening of Cayratia trifolia (L.) Domin, with purplish-black coloration being the positive identifier instead. This is due to the existence of another compound in the fruit of the plant, namely, anthocyanin, which caused the distinct coloration instead of the commonly found red in the flavonoid-positive indicator (Neliyanti and Idiawati. N, 2014) .
Fractionation by chromatography
The result of Column Chromatography showed that on leaf waste and skin is found in blackish green color and on the skin can be found in red. The results of this study by using the chromatography column make the color of batik waste a lot of choices.
CONCLUSION
The relation between extract content and density was found to be proportionate. Higher extract content resulted in darker colors. Immersion results using lime fixation of fresh mangrove leave-based dye, dried mangrove leave-based dye, globular mangrove propagulebased dye, and torpedo-shaped mangrove propagule-based dye were white to light brown to beige brown, pink beige to dark pink, light brown to dark brown, and light brown to dark brown respectively. Immersion results using alum fixation of fresh mangrove leave-based dye, dried mangrove leave-based dye, globular mangrove propagulebased dye, and torpedo-shaped mangrove propagule-based dye were white to light beige to beige, light beige to beige, beige to light brown, and beige to light brown respectively. Immersion results using lotus fixation of fresh mangrove leave-based dye, dried mangrove leavebased dye, globular mangrove propagule-based dye, and torpedoshaped mangrove propagule-based dye were yellow to gray, moss gray to dark brown, moss gray to dark gray, and gray to dark gray respectively. The further conclusion is the optimal concentration for fresh mangrove leave-based dye, dried mangrove leave-based dye, globular mangrove propagule-based dye, and torpedo-shaped mangrove propagule-based dye were measured at 0.0071 g/ml, 0.0080 g/ml, 0.0255 g/ml (sample 1), and 0.0275 g/ml respectively. Phytochemical screening results on mangrove leaves and barks showed significant positive results for tannin class, whereas mangrove bark also showed a positive result for quinone. The results of this study by using chromatographic columns make the color of batik waste a lot of choices. 
